The roots of Aspidosperma polyneuron, family Apocynaceae, were subjected to chemical and biological investigations. From an ethanolic extract of the roots, the new alkaloid 2,7-dihydroxyquebrachamine (1) was isolated. The structure was established mainly from 1D and 2D NMR spectroscopic and mass spectrometric data. The 1D and 2D NMR spectra were also used to assign all the 1 H and 13 C chemical shifts of this alkaloid. Artemia salina was used for a preliminary investigation of biological activity.
Aspidosperma (Apocynaceae) has been the subject of chemical investigations and pharmacological studies, which have revealed the significant presence of alkaloids. These studies indicated that the indole alkaloids identified in several species of this genus present several pharmacological activities, among them antimalarial action against Plasmodium falciparum, present in several tropical and subtropical areas. Malaria represents the major parasitic infection, with the most severe forms caused by P. falciparum [1] . It is an important endemic disease in the tropics, and about two million cases are registered a year in more than 100 countries of Africa, Asia, Oceania, Central and South America. The study of this species becomes important in the search for new anti-malarial agents, because P. falciparum has become resistant to traditional treatments. Root and leaf extractives from A. polyneuron were subjected to bioassay with Artemia salina, using a modified Meyer method, which led to the isolation, purification and structural determination of several constituents, especially alkaloids [2, 3] .
In this paper, isolation of a new alkaloid 1 (2,7-dihydroxyquebrachamine) from A. polyneuron roots has been described. The structure was established based on spectral data, mainly that obtained from 1D-and 2D-NMR and mass spectra, including comparison with data described in the literature for quebrachamine (2) [4] . The 1D and 2D NMR spectra were also used to assign all the 1 H and 13 C chemical shifts of this alkaloid.
From an ethanolic extract of the roots a new alkaloid (1) was isolated by column chromatography from a fraction eluted with CH 2 Cl 2 : EtOAc (7:3). Analysis of the 1 H-and APT-13 C NMR (100 MHz), and DEPT 135 o 13 C NMR (125 MHz) spectra of 1 showed signals corresponding to a total of 19 carbons: five quaternary [including two sp 2 aromatics at δ C 131.69 (C-8) and 146.44 (C-13) and two sp 3 oxygenated at δ C : 102.29 (C-2) and 89.67 (C-7)], four sp 2 aromatic methines, nine methylenes and one methyl group (Table 1) . These data indicated a similar basic carbon skeleton to that of quebrachamine (2) . The main differences observed in the 13 C chemical shifts of 1 may be justified by the presence of two hydroxyl groups at C-2 and C-7 (Table 1) . These data, in combination with the mass spectrum, were used to deduce the expanded molecular formula: (=C) 2 were used to confirm the structure and to establish the complete 1 H and 13 C resonance assignments of 1 ( Table 1 ).
The relative stereochemistry of 1 was determined from the spatial interaction revealed by the 1 H-1 H-NOESY spectrum, which showed cross-peaks assigned to dipolar interaction (spatial proximity shown in 1A) of the: a) 2H-19 (δ H 1.37) with H-15ax (δ H 1.61), 2H-17 (δ H 1.83 -1.70) and 2H-21 (δ H 3.62, 3.10), suggesting the placement of the ethyl group at an equatorial position (1A); b) H-21eq (δ H 3.62) with H-6β (δ H 2.75), H-17α (δ H 1.83-1.70); c) H-21ax (δ H 3.10) with H-15ax (δ H 1.61) and H-3ax (δ H 3.26); d) H-14ax (δ H 1.87) with H-16α (δ H 2.52). The necessary spatial proximity to allow dipolar interaction (NOE effects) between H-21eq with H-6β and H-17, together with H-14ax with H-16α was used to suggest the relative configuration of the hydroxyls at C-2 and C-7 at positions α[2(R*)] and β [7(S*)], respectively, as shown in 1A. The values described in the literature recently for the two compounds A and B can be used as models to justify the deshielding observed for C-2 [5] . To the best of our knowledge, the alkaloid 1 has not been reported previously.
The biosynthesis of this new alkaloid has not yet been investigated. Structural examination of compounds 1 and 2 from a biosynthetic viewpoint, and application of a biosynthetic retroanalysis led us to suggest a biogenetic route involving epoxidation followed by hydrolysis of the double bond placed between carbon atoms C-2 and C-7 of a precursor, indolic type quebrachamine (2).
Experimental
Chromatography column: silica gel (MN) 70-230 mesh.
1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra in CDCl 3 were recorded on a JEOL Eclipse + spectrometer. 1D-and 2-D-1 H and 13 C NMR spectra were obtained from a Bruker DRX-500 spectrometer equipped with a 5 mm inverse detection z-gradient probe.
1 H (500.13 MHz) and 13 C (125.77 MHz) spectra were measured at 27°C. Chemical shifts are given on the δ scale and were referenced to residual CHCl 3 1 H and 13 C onedimensional spectra, respectively. Inverse detected 2D heteronuclear correlated spectra were collected over 1K data points with a spectral width of 5 KHz in F2, and 27 KHz X 256 points in F1. Data processing was performed with 1K x 256w blocks, using backward linear prediction in F1 to generate the final data matrix. The NOESY experiment was obtained with 5 KHz spectral width for both F2 and F1. 1K x 1K data blocks, with phase adjustment for both F2 and F1, followed by final data matrix symmetrization was used for processing. 
Extraction and isolation:
Fresh and powdered roots (1.1 kg) were extracted with 95% EtOH at room temperature. The solvent was removed under vacuum to yield 64 g of residue. This was chromatographed on a silica gel column using solvents of increasing polarity (n-hexane, dichloromethane, ethyl acetate) and resulted in 179 fractions, each of 250 mL. Fractions 68-69 eluted with CH 2 Cl 2 : EtOAc (7:3) were submitted to crystallization from n-hexane and methanol. The residue was purified, following multiple prep. TLC on silica gel, to afford 1 (6 mg).
